Functional analysis of the connexin43 gene promoter in vivo and in vitro.
Connexin43 is the principal gap junction protein found in the mammalian heart. The regulation of connexin43 gene expression may be an important determinant of normal and altered cardiac development and electrophysiology. We constructed a series of chimeric luciferase reporter genes containing nested deletions from the human connexin43 gene (-2400 to -50 basepairs, relative to transcription initiation). The transcriptional activity of the chimeric genes was assayed in several cell types and systems, including rat cardiocytes in vitro and adult rat heart in vivo. In both systems, high levels of luciferase activity required at least 175 base-pairs of 5'-flanking sequence. Constructs including 2400 base-pairs of upstream sequence increased activity two-fold in vivo, but not in vitro. Chimeric genes were also assayed in cultured cardiac non-myocytes. This population of cells accumulates significant levels of connexin43 mRNA when propagated in vitro and promoter constructs were correspondingly active. Elements within the proximal promoter may also confer tissue-specificity. Transfectional analysis of the SKHep1 cell line, which does not express connexin43, demonstrated reduced reporter gene activity, especially for the longest constructs. These studies begin to define the cis-acting elements of the connexin43 gene which regulate its strength and specificity of transcription.